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Chapter 1

Introduction

Failit CrCLnC%-1

Wilford Hall USAF Mecical Center (WHMC) is a 1,000-bed

medical center located at Lackland Air Fo-ce Ease, San Antonio,

Texas. It iE the largest medical treatment facility in the United

States Air Force Medical Service and is its premier medical

treatment, education and clinical investlgation center (United

States, W~iMC 1). Services offerec include over 100 medical and

SL,rgicEl specialties ard sub-specialties, a Level I Trauma

Center, a Neonatal Intensive Care Unit, a Department of Defense

(DOD) (one-of-a,-ind) Eone Marrow Transplant Center, a Renal

Transplant Program, numerous clinical research projects and a

rrtitlt:dfe of other services ano programs.

The physical plant encompasses one main building and

r numerous oLtlying dispensaries, dental clinics, pharmacies, and

*- support operations. The hospital itself totals over 1.2 mi'lion
0

sCuLlare feet with over 400,000 Square feet in the other

facilities. Of sionificant interest is that the building

&eco.•.&se5s cver 12 miles of hallways.
6

The nom-er and comple-ity of manpower required to operate a

aculity of this size Is significint. With emphasis on research,

;raduate medical education, medical technician training and the

4act that WHMC I1 the tertiary care facility for the Air Force,
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rL-T.,e, C- sr- e"c-. nei are recuirec. In tctal a this eau.ate s to over

4,0'>c o4  ce!-, es iisted pe-Scnnev and civilians. In addition,

a 0 essi ely manaced volunteer ano Red Cross proorams provice an

avereme of 405 volunteers per month for an estimated manpower

savings cf over $100,000 (United States, Cmdrs 7).

W1i ford Hall Medical Center workload statistics for fiscal

year 19e7 begin to provide an appreciation 4or the dif+4iculties

enco-t)ered in the day-to-day provision of services to the

beneficiary population (United States, Cmdrs 28). The average

caily patient census runs approximately 680 with nearly 2,000

patients admitted each month. The outpatient clinics average over

7&,0C0C visits per month or more than 3,500 per duty day. These

patient loacs equate to over 2,000,000 prescriptions filled, more

than 5.74,C'00 x-ray films exposed and an excess of 7,000,000 lab

test being accomplished each year.

Fr ot em 4ntroLUlctlon

Given the complexities of a facility the size of WHMC, the

r.acriltude of vorkload, the continuous turnover of personnel and

n._mero0Ls other factors, patient sensitivity becomes a significant

iss..e. Cver a period of time, it appeared that numerous

complaints were being receiveo from patients who felt that wait

times at tne outpatient pharmacy were excessive. It was this

concern that motivated the Medical Center Administrator to

request that patient waiting times at the outpatient pharmacy be

studied. It was at this time that an average of 15 minutes would

IA
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be ccnsice-ed an ecce~ttble Sta'nda-d ci wa6it io- patient

.pesetarn to the oLtpatlent pharmacy. Ther-efore, the purpose of

th•S StLtd is to provide the administrator and the e:eC:Utlve

staff as accurate 0 picture as possible as to the actual patient

e•:perience at the outpatient pharmacy.

Farma- Services

before looking at the specifics of the outpatient pharmacy

study, a brief introduction to pharmacy operations at NHMC kill

te presented. Pharmacy services are diverse in both what is

o4fered and location. The main inpatient pharmacy is located in

the btsement of the main boilding and serves the needs of both

ambulatory and nonamoulatory inpatients as well as providing

courtesy service to Wilford Hall staff. Several specialty

pharmacies exit throughout the facility to include the

DOD• B:ýe r arrowq Transplant Center pharmacy.), Oitpatient services
.1

are proviael by pharma:ies located in three separate buildings.

"" 7he rnain ou|tpatient pharmacy is located in the medical center and

K--,�.provides for initial prescription filling only. Adjacent to the

"OLutpatient Llinics parking lot "s a satellite pharmacy that

provides for refills only. To pr-oviOe pharmacy service for Air

Force Trainees undergoing basic miIitary training at Lack'land Air

Force Ease, there is an oUtpatlent pharmacy within the base

di.spersary on the training side of the installation. A. of

January 1969, modular, satellite pharmacies have been placed in

"the Frirmary Care and Pediatric Clinics. These are designed to
w.. -.*

e:



pro-.-,,Cc pha~rrlazy c•es to thei r pavrt1cl ar rl•In i .cs ,t -e

I cren to ariyone i-Tho presents with e new (not refill ) prescription.

W. -Steffing for the pharmacies within the Medical Center is

E Lup of licensed pt.armacists, military and civilian, and

pharmacy technicians trainej by the Air Force. These technicians

are permitted to accomP.1ish nearly everything a licensed

pharmacist can do. A short CJIscuss10r Of the role of the

ph-armnacy technician is presented within the literatUre review of

this paper.,Su~fi'ce it to say at this point that the military

provides these individuals greater latitude and responsibility

than their civilian counterparts.

Given that the intent of this paper is to provioe input to

e>ecutive management regardIng outpatient pharmacy waiting times,

the stuoy has been limited to the maIn outpatient pharmacy and

the two satellite phaw-macies. For the purposes ýf this paper, the

initial fill pharmacy located in the main building will be termed

"main" and the modular, satellite pharmacies located in the

F e.iatric a&no Frimary Care Clinics will be termed "satellites".

The main pharmac',, is located on the first floor of the

clinic wino of the Medical Center (see figure 1). It is centrally

located in relation to most of the clinics and provides the

mEJ.r-Ity of outpztlent pha.rm.acy ser-vices 4or the beneficiary

popuiation. The physical layout consists of a 575-square-foot

partient waiting area and a 767 sq.,are foot pharnacy as shown In

4igure 2.

N.-
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In Jan-.ary of 19B• t;o sate!!ite prarmaclies were pUrclasec

--. instal 1 c. These were ia:"ed in the Fediatric and FPrimary

Care Clin:cs sc, as to help alleviate concestion in the main

pnermecy &.nd to provide fpster and more convenient service to

patients. E.,:h of these ts a freestanding, independent pharmacy

as , iow, in . igLire . Occupying only 10-square-feet of floor

space and req'uring only electrical and water connections, they

p-esent no signi4ficant loss of space or traffic flow problems in

their respective waiting areas. They a:e equipped with space for

a narcotics locker, refrigerator and sink along with 166 square

feet of bulk storage shelving. As such they can provide for

nearly all pharmaiceutical reqLlirements presented at either

"locat ion.

Reesearch Duestion

&iven the Aomi•istrator's concern expressed abc.ve, the

following statement was used to direct this studyt To determine

the e44ects of instituting satellite pharmacies on waiting times

at the maIn outpatient pharmacy at Wilford Hall USAF Medical
0

Center.

W' 0- V.q I 1-

0
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Chapter II

Survey Development and Administration

St _dy_ Pr oced ure

As stated above, the intent of this study is to provide

executive management and the pharmacy service with data to

valiCate whether the implementation of the satellite pharmacies

in the Pediatric and Primary Care Clinics had a significant

impact on patient waiting times in the main pharmacy. As an

a:Oitinal benefit, the data collected will provide Pharmacy

. ra-eagernent information regarding actual waiting times, figures

that have not been available for quite some time. To accomplish

the st-,_y, a two-phase approach was taken.

The initial data gathering was accomplished in late November

Er- v e-Ily DecEhber of 1987. This established a base line patient

waiting time for the main pharmacy prior to the installation of

the s2:e]iate pharmacies.

Ci ven sufficient ti me for personnel to become fami lar wi th

the new facilities and procedures and for the patient population

to become 4amiliar with the new service, data was agai n gathered

in March of 198e to provide information regarding any significant

changes.

A. .AI4 14-
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In orcer to estatlis-, the waiting time for patients

presenting to the main, data was collected on three separate days

before and after the implementation. This data was taken between

the hoors of 7:,C AM and 4:30 FM (typical clinic hours for WHMC).

The following provides a description of the procedures used in

this stUdy.

The WHMC main pharmacy operates an extremely busy, personnel

intensive service with some 2,000 drugs in its formulary. In

order to accom.,modate the massive workload, numerous initlatives

have been taken in the last two years to maximize space and

efficiency. One of the more significant approaches was the

inst)tution of a "Dual Track' system in which two separate but

interrelated service lines can be operated at any given time. The

intent was to provide faster service to patients while minimizing

traffic problems within the pharmacy. Figure 4 depicts the layout

of the pharmacy and how the "Dual Track" operates. The dual track

syste- allows for filling prescriptions which the patient is

going to wait for (usually in the waiting area) and for

"Dr op-of f s.

The drop-off system utilizes the middle or number two window

to accept prescriptions for which patients are willing to wait a

*.-irfl. -urm of three hoLrS before plCk-up. This system is designed

for those patients who have the flexibility to come back later in

the day or even within the next two days.

MY
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For the purpose of tnis stUCy, only the patients decioIno to

wait for their Frescriptlor.s were stucied. This decision was

based on the fact that patients who accept a minimum of a three-

hour wait have voluntarily accepted their wait time. Tne study

was also restricted to one side of the dual track system in that

the secondary trac;: provides a back•up to the primary track and is

complicated by the fact that it fills the "drop-off"

prescriptions as well as roUtine.

The procedure currently used at the main pharmacy results in

the patient's wait teing divided into two parts. This is Cue to

the use of a rotary number dispenser from which patients must

take a number *n order to be called to turn in their

prescriptions. This eliminates the patients from ever having to

stand in a line and also provides the perception of having a

shorter waiting time as the total wait is divided into two

separate time frames. The following provides a typical

description of the procedCre a patient encounters at the

Oitpat:ent P-armacy.

As the patient presents to the pharmacy with their

prescription they must read the signage which explains the

procedures to be followed and options available (see figure 5).

(6-eneral observation s;ggests that the majority of individuals

unfamiliar with the System 4ai l to read and present directly to
V

the window. Suggestions for resolving some of this confusion are

presented later in the paper.) The patient then decides whether

to take a number and wait or to use the three-hour drop off

system.

P.0v
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..%, 1if the patli et Cecides to taee a nutmber, they pull a number

and tare a seat. After a period of time their nUmber is called

and t',ey are directed to either windoc number one or three. At

the ,ow their prescription is taken and checkez for errors or

-llegiý1iity. For the purpose of this study, this aspect of the

wa it wll be termEd e>:ternal waet. The patient is instructed to

tare a seat and wai t for their name to be called. This aspect of

the veit fill be termed the internal wait.

The internal wait is comprised of the time it takes the

pharmacy to actually fill the prescription. This involves

inputting the prescription into the computer (updates the patient
0

cata harse, looýts for drugs interact i-c., pr-odUces prescription

labels, etc.), filling the prescriptic , checking it for

correCtness and calling the patient for pick-up.

In orzer- to oetermine the averaqe time patients waited for

their prescriptions, the following procedure was used:

E>:te-nal wait - FPeriodically (not less then four times

per hour) the researcher removed a number from the rotary number

"dispenser &nd annotated the time. As soon as that number was

"called, the tr~e t.as again annotated. The difference between the
S

two times provides a sample of the time it tales for a patient's

e.,-.ter t & be cclleý after arriving at the pharmacy.

Internal wait - To determine tne time required to

actLIally fill the p-escription and get it to the patient, time

stamp cjocl's were used. The pharmacy technician at the window

wo.juld, upon receipt of the prescription, time stamp it prior to

inputting the patient inform.ation into the computer terminal.

-I.

-°
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The prescription is then handed to another technician who is

responsitle for f lling it. After the prescription is filled it

"is checI:ed bý a pharmacist and the drugs and prescription are

placed on a counter. At this time the patient's name is called,

typically by a WHMC volunteer, to pick up their prescription.

lo oetermine the internal wait time the researcher annotated the

time as soon as the patients name was called. The difference

b tetween the two times provides the time taken within the

pharmacy. It should be noted that the clock stopped when the

Spatients name was called, not when the patients actually

received the drugs. For the purpose oi the study it was decided

"that patients who did not wait for their prescriptions in the

waiting area had voluntarily accepted a greater wait time and

"were beyond the control of pharmacy personnel. Frescriptions to

"be timed were selected randomly regardless of the number of items

"on the prescription.

Several assumptions have been made for the purpose of this0

study. They have been researched to the best of the researcher's

-.bility, hcwever, they are beyond verification. The most

signi4icant of these is that the bene4iciary population has

.-re.ained constant. Given that there are several military health

treatment facilities in the San Antonio area, a change in service

at one could well affect the others. No such change has been

[- noted. Another assumption is that medical practice patterns did

0-kA'.



not Cn~r-iQE 6;:reC I L I dL~rin r the CO: rSe of thne StUCV. WHM- 1o Oi

rint bring on new services nor delete amy services that Would

a 4 4e:t the c...tpatient pna-macy s wor•lcaa. Nor was there a change

in the philosophy Of the quality or quantity of care proviced.

The ir 1.l ass-imption is that sta+ffng patterns for the outpatient

pnrmacy reieined the same throughct the study and therefore any

change in patient wait times would not be attributable to an

increase or decrese in pharmacy personnel.

Given the above assumptions, it is felt that the only

appreciable change that took place in the time between the two

data gathering dates was the installation of the two satellite

ph~aacies. As noteo elsewhere in this paper, there was a change

in policy to restrict the issuance of bulk la:atives. However, it

is felt by pharmacy managem.ent that this had little to no impact

on patient wait times. In fact, if any impact would have

res-ilte), it wLIld be in favor of a longer wait as these

prescriptions can be filled quite rapidly.

EtLdy Frctle"7s

Gi ven the the LcnMple>xities found in WHM1's ambulatory care

setting wq-)ich provides nearly one million outpatient visits per

yea•, n'ne-C~',s 4 actors in4iLence the operation of outpatlent

phar,,macy services. Many of these either directly or indirectly

2nniILence pat'.ent waiti ng ti mes. The fcllow:ng discussion Will

present several of these factors and their potentlal for impact

on the study.

~~~....-. -.. -. . ....-......- ,..... . .-. . _...._..... ...-..-. . . ...-..-........ . _. -.-....... .-...- , ,-.• -, . -
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Llte tC the nLimne. cL clinics in operation and th=. vast

nr'mber o4 patients seen each cay, It Is impossible to assLIme that

the arrival of patients to the main pharmacy ever reaches a

steady state. Clinic workload varies daily due to particular

providers schedules, specialty clinics and various nonroutine

activities. Appendices A through F reflect the variations in

arrival rates throughout the day for the days studied. Due to

these va-iations, the validity of using Queuing Theory becomes

questionable (Levin 6EB). It is for this reason that this

methodology was not used.

Certain factors may significantly influence waiting times

4fr particular patients. One is the number of drugs prescribed

for a particLIlar indiVidual. A random sample of 100 prescriptions

(appendix G) reflected that the average number of prescriptions

"•as --. 1-3 per patient, however, it was not uncommon to see

patients receiving up to Eight items. Another example would

be thcs. patients presenting with prescriptions for controlled

sitstances. Th)e proc-edures req.tired to maintain security of these

items necessitates additional time.

Federal budget constraints in fiscal year 1928 have brought

atout a significant nUmber of management decisions designed to

cut costs. Within WHMC, pharmacy services were no exception.

BEEtween the tirrie the initial and final data gathering was

accomplished, several items were removed from the formulary or

restricted to certain providers or category of beneficiary. The

most significant, in terns of numbers of prescriptions, was bulk

laxatives. With the discontinuance of the dispensing of bulk
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2 i%ý;eti &esq the peatiert wei t ti Me coc-.lc te af +ectec:. This IS dl~e

tD the 4azt that the fill:r- C.4 this prescription is qLtIte slmple

erc + st. Teý ino th is out c4 the eQLatlOn mlO.t tend to cause

overall wait times to increase. Therefore any improvement shown

in tnis Etudy may very well bE Understated. Given the limited

time avealale tz accomplis", this study it IS ClifIcult to assume

that the periods selected to gather data were representative of

patien' weit tir.es to be e,:rerienced tnroLtohOut the year. Given

the very nature of health care facilities, there is significant

variablity in petient loads and the types of disorders treated at

various times. This can be seen in a graphical representation of

the WH'¶ pharmacy workloao 4or October 19&7 to March 1996 in

figure 6.

r
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Chapter III

Analysis and Discussion

Fi noi nos

The fndnings of this st.ldy can be divided into two aspects.

The initial aspect is that which generated the study, patient

satisfaction with the pharmacy services, specifically, patient

waiting times. The other is the statistical verification as to

"whether the implementation of the two satellites did indeed
U

improve (shorten) wait times at the main pharmacy.

* Given that the main emphasis of the study was to be on the

actual waiting times, the current WHMtC outpatient questionnaire

(ap.rndi'x H) was Used as the device to measure relative patient

,• satxsfaction before and after the satellites were opened. It is

" reallizec that this is not the ideal tool to measure patient
0

satisfaction with patient waiting times. It is certainly

r,%'!S-'eCI 4 IC in regards to the different ospects of pharmacy

service (see item 4c of appendix H) , however, it is felt that

wait times at the pharmacy are probably one of the most

significant irritants to the user. Also, since there was no

*consciOUS effort. to force the Questionnaire on the entire user

population, there may be a respondent bias in that many times it

0-6'. 6-4ý - - A- -
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is tre dissatisfiien indvioual who responds to these

Questi-nnaires and not those pleased with the services provided.

The WHNIC Commcnoer's Fatient Representative office is

responsible 4o- the collection and interpretation of the

outpatient QUestionnaires. The data contained on the

questionnaireS is inpuLt monthly into the WHMC mainframe computer

against the SPSS- statistical software package. The resulting

data (sample provided at appendix I) Is used to track problems

areas, note improvements, etc. It is this data that was used as

a measure of change, if any, that would be found due in part to

the satellite pharmacies.

0 The findings of patient satisfaction are based on 1,045

patient questionnaires received from July 1987 to April 1988.

Data from JanuLary 1988 was emitted as this was the month that the

satellites were installed and data from that month would not

reflect an accurate picture of either the before or after

situation. Unfortunately the amount of data available in both the

cefore ano after mdces is less then would have been ideal. The

qestionnaire used was developed by Captain Thomas Fewell, the

previCLus atministrative resident from Trinity University end was

not placed into use until July 1987. The constraints of the one-

year residency and the implementation date of the satellites

precludes data collection past April 1988. Additional data

collection as the patient population becomes accustomed to the

new satellites would reflect a more accurate picture of patient

satisfaction as a result of their being placed In operation.

The results of analysis of the outpatient questionnaires before

%A 'AA0 .
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and after implementation of the satellite pharmacies reflect no

significant oi+ference. This is based on the findings showrn in

table I below. The means are derlveo from placing a value of 1 to

4 on the level of patient satisfaction (rated from poor to

excellent) .

Table I

WHMC Outpatient Questionnaire Results

Jul 87 Aug 87 Sep 87 Oct 87 Nov 67 Dec 87 Feb 88 Mar 68 Apr 88

Mean ...67 3.59 3.63 3.52 3.60 .- 64 3.,53 3.62. 3.64

STD .62 .58 .a., .61 .71 .59 .57 .52 .58

Based on scale: Poor = 1

Fair = 2

Good =

Exc 4

N/A - 0

M!ean Before Satellites - 3.60

Mean After Satellites = 3.59

0
One might like to take a look at this same measure at some

time in the future to see if a change does occur. From

experience, pharmacy wait times have been an irritant to users of

the system for quite some time. In fact "in this era of

0
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faut-fo+C, Ins'ant banIrng, instant everythingr, qjic service to

the patient is becoming an often used criteria for gooo service.

A0il too often 'how fast' is the measure of service, not how

completely'" (Nazzaro 29). Given the recency of the change in

service, cu[stomers may interpret any decrease in wait time to

chance, or a "'lut-e". It may reqoire repeated experiences of

improved service before any change for the better it noticed in

the satisfaction surveys.

The secondary aspect of this study was to validate actual

patient wait times at the outpatient pharmacy. This was

accomplished as described above. The results are based on a total

of 1199 randomly selected patients presenting to the outpatient

pharmnacy over the six days of the study (appendices J through

0). The findings dy day are given in table 2 below and presented

graphically in figure 7.

Tablo 2

Avg Patient Wait by Day of Study (30 Nov 87 - 17 Mar 88)

30 Nov 2 Dec 4 Dec 7 Mar 9 Mar 17 Mar

Internal Wait 10.56 15.58 12.37 11.71 11.89 10.58

External Wait 6.72 5.22 5.2 4.00 3.78 1.33

Total Wait 17.30 20.80 17.59 15.71 15.67 11.91

r

.4..
-.
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In orcer to get a cleere' picture of the change that

occurred with the implementetion of the satellites, the average

patient wait time for the three study days before and after were

deter-rineC. The "before" figures are based on an "e::ternal" wait

sample size of 57 and an "internal" wait sample size of 712

(appendix FP'. The "after" figures are based on an "ex:ternal"

wait sample size of 43 and an "internal" wait sample size of 487

(appenoix 0). Table 3 reflects the results:

Table 3

W,

Before Implementation:

Average External wait * 4.75 min

Average Internal Wait = 12.90 min

Average Total Wait 17.70 min

After Implementation:

Average External Wait 1.80 min

APeraae Internal Wait = 12.10 min

PAver-age Total Wait 13.80 min

These figtres are represented graphically in figure 8. The

reduction in overall wait time appears to be significant,

hvwever , Evaluation of the samples taken using appropriate

statistical technioues would help support the apparent

irprovement in relation to the entire population. To co this,

hypothesis testing is used to determine the difference between

the two means (Daniel, p 177).
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The hypothesis that generated this study and was tested was

tlht týe implementation of the two satell2te pharmacies would

si;ni4:cantly reeuce patient waiting times at the main outpatient

pharma:y. In other words, the objective is to determine if the

mean waiting time before implementation of the satellites and the

wait time after are different. In order to get a better idea of

where the differences exist (whether in the external or internal

wait times, or both. Each will be examined separately).The nine

step procedure described by Wayne W. Daniel's text,

E-:ost.itistics: A Foundation For Analysis in the Health Sciences,

3rd Edition, has been used. The calculations (appendices R and

S) reveal that there is evidence to support, given a .05 level

o+ sig-ificance, that indeed both the external and internal

ave'-ace wait times e'xperienced by the beneficiary population

presenting to the main outpatient pharmacy are shorter.

Diring the course of the study, observations were made not

only of patient waiting times, but also of the basic operation of

the pharmacy itself. As a result there are a couple of comments

and recommendation r -,ardinq the provisioLn of services at the

*WHM C outpatient pharr-acy.

It appears that the intense involvement by pharmacy

management and thu support of the command section to improve

services has been quite successful. The renovation of the

pharmacy to incorporate the dual track system invariably had a

.L.5^ A. -% AA kA AA -- A b. A, hp 'N..
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The hypothesis that generated this study and was tested was

that th-e im:)lem-entation of the two satellite pharmacies WOUld

s:ignifcantly reouce patient waiting times at the main outpatient

pharmacy. In other worfs, the objective is to determine if the

mean waiting time before implementation of the satellites and the

wait tin'e after are different. In ordur to get a better idea of

where the d14ferences exist (whether in the external or internal

wait times, or both. Each will be examined separately) . The nine

step procedure described by Wayne W. Daniel's text,

E-iostatistics: A Foundation For Analysis in the Health Sciences,

3rd3 Edition, has been used. The calculations (appendices R and

5) reveal that there is evIdence to support, given a .05 level

o+ significance, that indeed both the external and internal

"a verage wait times e,:perienced by the beneficiary population

presenting to the main outpatient pharmacy are shorter.

During the coirse of the study, observations were made not

- only of patient vaiting times, but also Of the basic operation of

the pharmacy itself. As a result there are a couple of comments

anc reccmrencation regarding the provision of services at the

WHMC n,,tratient pharmacy.

A it ap.pears that the intense involvement by pharmacy

management and the support of the command section to improve

services has been quite successful. 7he renovation of the

pharmacy to incorporate the dual track system invariably had a
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lot to 0o with the reduction of patient wait times prior to this

study. Visits by the researcher to the Audie L. MuIphy

Memorial Veterans Amdinistraticn Hospital and the Brooke Army

Medical Center (the two Department of Defense health care

facilities in San Antonio that best compare to WHMC) reflect

WHMC's patient wait time to be quite impressive.

Suggested improvements in the area of management of the

service are minimal, however, consideration of these concerns may

very well result in an even more improved service to the patient.

The first and most significant observation was the operation of

the dispensing window or window number two. The typical scenario

is to n.an this window with a WHMC volunteer. While these

Individuals are indispensable in the operation of WHMC and

certainly prov'ide a much needed boost to the problems of

undermanning, they are not always as well controlled as a member

of the staff. It was observed on numerous occasions that delays

occjrred between the time a prescription had been filled and

checked and the time that that patient's name was actually

called. This was sometimes a result of excessive workload, but

'.as often caused simply by confusion or inattentiveness. This

situation becomes significant as these delays often resulted in

* n additional one to three-minute wait for the patient.

Another cservation that becomes more difficult to analyze

is the overall supervision of the pharmacy staff as it relates to

pharmacy produictlon. The operation of the dual track system

necessitates constant flexibility in the movement of personnel to

different functions at different times. At times during the study

S " . . . . . . . . ..
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:t appea.reo that the responsibility to assess the current

Sltu&.tlon a-d oetermine its particular needs fell to the

te:hricie-s or anyone else that felt the need for the change to

taie place. Often this tool, place as the Officer in Charge was

either on leave or TDY or busy with adminiEtrative requirements.

The resolve to these Issues are not easy as they involve the

ever present problem of undermanning. Given that additional

Smannino is not available, the use of the WHMC volunteers becomes

imperative. In this case it is felt that a careful screening of

inýividuOls used to dispense prescriptions should be employed.

Once placed, their performance should be monitored and

acpropriate action taken if they are unable to keep up with the

operation as it is designed. To tie in with the second problem

i dentified, closer supervision of the overall operation could

. identify this situation and temporary assistance could be

provided if indeed the backup was caused by excessive workload.

Unleestandably, the ability of the OIC to constantly monitor the

operation is hafnereo by numerous military, professional and

administrative requirements. However, emphasis on how personnel

are distrit.1ted within the dual track system may indeed improve

the operation and certainly reduce the presence of stress between

the te:hnlc:ans that appears when they are forced to make these

types of decisions. Several other problems, not related to

perscrnnel, sUrrfaced during the study that impact on patient wait

t rnes. One of these is the efficiency of the automated pharmacy

system. As kith all coMpLlter systems, the speed at which they

procees information is directly proportionate to the amount of

I A . .A.. . . . .

S.. ..4- ... ,.. . •' ' . .• . / • . .,"'" '',",'.' ''^ , 7 •,• ,-" '•• / '"^, .i• • ''• -- '' . :' ' ' .,-7x ,. ,. ..- .•
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fin4rmaticr-, being processec. During the course of the study the-e

were several instances in which the computers response time

- slowed sicni4icantly. Thiý of4 course slows the process of

2 inputting the peteant s prescription, providing the various

" autoC)Mated checks acainst the patient's profile and printing the

apprcpriate latele. In the worst case scenario (as was seen on a

day not captured in the study) the computer system goes down

completely and the pharmacy must resort to the manual processing

of labels via typewirter. While a =ystem going down may not

* necessarily be within the control of the user, system speed is

• "something that can be addressed. Periodic analysis will provide
I

input as to when the herdNare being used is no longer adequate

for the job. This is of course an arbitrary decision as there is

no prescribed acceptable or unacceptatle response time for data

processing.

Directional signage was another arra of concern. While

s:gnificant effort had been made to provi,'e adequate and

infcrm.•tive 5iqis, confusion or neclect on behalf of the patient

often negeted the sign's purpose. Fgure 9 depicts the

ou-tpat ent pharmacy waiting area and its associated signage.

Figure I0 provides the floorplan and line-of-sight for the

instru:ti1Cral signs e.plnirinn the options available for having

prescr-ptions filled.
4
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Otservation of patients pr-esenting to the pharmacy showed

t Pat 4eý, noticed or- took time to read any sigea~e. It is felt by

the resea-cher- that human nature tends to cause patients

pr-esenting to a, Eervice knowqn to have long waiting lines to

immediately proceed to an open windoN If there is no line. Given

that the sign~ae available is located akbove the windows, this

compelling need to get to the open window precludes their reading

the sign.

A proposed Sol ut ion to this probl em Wouldd involve moving the

information signs to a location where the patient has not yet

seen the window. This may draw the patient's attention to the

signage as the individual is trying to determine the proper

procedLores as they approach the pharmacy. Su~ggested signage

p~acemrent and traffic flow are presented in figure 11.

A4-) area of concer-n that will never- be totally eliminated,

r-:wever, can be Improved is that of incorrect, incomplete or

1 1 ec-D.e pr-escri pticens. This takes involvement by senior

n~a~eentparticularly the red.,cal Center Commander and the

Cl-i~ef of Hcspital Services. AlthOLugh data waks not collected in~

tti-!s ItUdY, e:perience at an Air Force regional hosoital

rcflezted that 1.2%. of the EffbUlotory car* drug orders requi~red

-ara-y, i-t e-venti on (Str ate 768) . Th is weoL Id vq.ait to

,.)r o>ina t ey 12 A in quir ies per day at WHIMC (a f I Ure the pharmac y

staff feel% is significantly understated). The pharmacy has

initiated a study to detprmi re the amount of manhour; that is

tae-en by the requirement to call providers to rectify problems.

S0.. . ý - -. -X ý k V NW ý6*b ,r
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Suffice it to say it is sign:ficant and certainly a+fects patient

iyait times, particularly for those patients whose prescriptions

are in question.

The last area of concern is one which Is currently beyond

control of the pharmacy personnel. That is the problem of

rna~equate space tctn for patient waiting and for the pharmacy

itself. As stated earlier, only 575-square-feet are allocated for

patient waiting and 787 square feet for the pharmacy. Discussions

Nwith the facility management personnel and review of blue prints

reflect that there is no way to expand the current facility.

Given these constraints, very little storage is available within

the pharmacy necessitating constant restocking from a remote

warehouse within the facility. This removes one full-time

individual from providing more direct patient relateo

activ,.ties and may .n fact increase patient wait time as

patients wait for certain drugs to be restocked. Lack of space in

the patie-t waiting area may contribute to the gignificant

nUmbers of patients who are not present when their name is called

to pick up their medications. This ton causes increased workload

for pha~rrmacy personnel and slows the entire process down

resUlting in increased patient wait times.

0s
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Chapter IV

Literature Review

While significant numbers of articles are written addressing

the provision of, problems associated with, and innovative

approaches to inpatient pharmacy services, nnly recently has

there been much interest in the ambulatory care pharmacy. This

Smay be one of the affects of the current healthcare environment

in which diversification may be key to survival (Schneider 21). A

survey of Hospital Chief Executive Officers found that

significant numbers planned to add or e>:pand Preferred Provider

, KS Organizations (PFOs), outpatient surgery and wellness programs

(Abramowitz I1 5 5 ), "The shift to outpatient medical care should

encoLtrage a major effort to develop patient-oriented

cost-effective pharmaceu~tical services in this setting"

(Abramowitz 1156). Even so, as stated by Abramowitz and Mansur in

a commentary published in the American Journal of Hospital

Friarmacy, "oL~tpatient medical care is increasing dramatically as

a cost effective alternative to hospital care ... (however)

it is our opinion that comprehensive ambulatory-care

pharmace'utical services arc not progressing at the same rate"

(1155). This opinion seems to be substantiated as very little

yet appears in the literature regarding the provision of
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hospital-based outpatient pharmacy services, particularly of the

Sma-nitL,de o0Und at WHMC. That w'hich does appear tends to be

orientea towards capturing market share and improving the

financial posture of the organization (Schneider 21-7).

The military, on the other hand, has provided extensive

Co.Itpatient services for years. In fact, "throughout the federal

k '•'"sector, the maj or focus in health services is on ambulatory care"

(Zellmer 745). This typically includes the provision of many

pharmaceutical services. However, review of the literature in

regard to either governmental or civilian studies of patient

waiting times could not be found. On the other hand, several
' articles have appeared that address renovating existing

ambulatory care pharmacies to improve the work environment,

fecilitate patient flow, etc., which indirectly affect patient

waiting times.

4 p- One such article describes the renovation of the Yale-New

%. Haven Hos=:tal 's Outpatient pharmacy (Miller 371). This

p.articular hospital operates 78 ceneral and specialty clinics

producing some 252,000 visits per year (as compared to WHMC's

-920,@00( per y oAr). The arti cl e prcvi des a 1 ook at the process

that the pharmacy department went through to update and improve

services and profitability in their ambulatory phar.;,acy services.

One of their prime concerns and an impetus for change was an

a'.verge; waiting time of 30 minutes with 45 to 60 mrinute waits not

uncommon. The approach taken by the Yale-New Haven Hospital was

to renovate, an initiative similar to that taken by WHMC prior to

the study presented in this paper. Yale-New Haven's renovation

0-
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incorporated thf use of 5ystaModules (mooular office/work

furniture) to accomplish improveo work flow for employees while

placing patients in a system that keeps them actively involved in

the pr-ocess. This not only decreased the wait time, but gave an

impression of a shorter wait. This eqUates to the WHMC dual track

system and use uf the rotary number 0ospensing machine to break

up the waiting cycle. The results of the above described

rencvation was sionificant as wait times were reduced to an

average of eioht to ten minutes from the previous .,u to 40

IranUtes (Miller -74). However, as there was no dIscuLssion of the

m, ethodolocy used in the study it may be that the increase in

service t-.n.e (increased from a 9 hour work day to 24 hour a day

operation) caused a significant part of the improvement noted.

Review of the literature again found nothing regarding the

implementation of satellite ambulatory care pharmacies. Even so,

the J3ont Commission on the Accreditation of Health Care

Oroarizations (JC4HO) addresses the topic by directing that "when

the hospital pParmaceutical department/service is decentralizez,

a licensed pharmacist, who is responsible to the director of the

pharmacy department/service, supervises each satellite pharmacy'

(Joint Commission 177). This leads to the unique disparity found

between Department of Defense and civilian medical treatment

iacilities in that military pharmacy technicians are given more

a-tonomy then their civilian counterparts.

While personnel constraints in the civilian ambulatory

care setting may preclude the provision of services such as

those provided by WHMC's satellite pharmacies, the presence of

I,
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q.alifiec technicians to operate these facilities in the military

setting maKe it a reality. The a:ttonomy given these individLuIs

may in part be derived from the qpLality training and education of

military technicians. The training of Support personnel in the

civilian arena is "a confusing array of training programs that

vary in lenoth and are offered in a variety of sites. State

regulations aoverning the activities that technicians may perform

are inconsistent" (Anderson 155) . Nationwi de there are Z6 +ormal

pharmacy technician training programs in 17 states plus three

military programs. These military programs are "noted for their

well-delineated functions and training of technicians" (ASHP

2E_62),

The United States Air Force provides one such program. It

consists of a three month pharmacy training course where

'technicians re:eive instruction in chemistry, pharmacy,

mathematics, anatomy, physiology, pharmacology, and dispensing.

7hey alsc re:eive approxlimately 60 hours of computer training in

hospital information systems" (Etrate 769). In addition, these

individLuals go on to atvanced training throughOut their careers.

This training and experience allows for the unique situation

StLudied at WHMC with the use of satellite ambulatory care

pharmacies. The military can simply use its technicians more

i rcepencently than the civilian sector. Amain, this may be a

consideration as to why the type of satellite pharmacy in use at

WHMC is not typically seen in civilian ambulatory care settings.

The cost of manning such a sroll operation with a pharmacist may

o0tweigh its benefit (profit m•argin).
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Chapter V

Conclusi on

The bottom line for the Air Force pharmacy service (to

include WiMC) is for "the pharmacist to provide timely service

while ensuring a high quality of care to the rapidly expanding

population of beneficiaries (Strate 766). It appears from this

study the WHM1C outpatient pharmacy is meeting these goals. Not

only did the implementation of the two satellite pharmacies

snow a statistically significant change In the patient wait time

at the main outpatient pharmacy, it undoubtedly has provided for

less easily measured intrinsic benefits. The satellites were

resigned to offer patients a more convenient and better service,

a-d this has been accomplished . For example, "moms with sick

cr.ildren need to be taken care of in the pediatric clinic, so

they can have the medicine and go home right after seeing the

doctor" (Watson -). While not accounted for in this study, there

,s the factor of the time it takes a patient to travel from the

clinic in which they were seen to the outpatient pharmacy. This

travel has been eliminated for both the Pediatric and Primary

Care clinics. This could in fact cause the findings obtained to

again be somewhat understated.

Credit should te given to the staff and management of the

MAS 9~, A - - .k- - - - - - ------- - - - - - - - - - - - - - - - - --...........
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LWH.Ii phae'rrcy service for the outstandInQ achievements obtained

within their service to the benefit of the patient population.

5iven the uniqjueness of the woriload volume experienced at the

"Air Force's laroest medical center, patient wait times such as

depicted in this study are commendable. Hopefully the data

provide6i in thiu study will provide the necessary assurance to
L

the e>:ecutive staff thatl from the findings of this study, the

researcher 's personal observations and experience, the physical

limitations impcsed by the facility and extensive review of the

literature, there are no significant recommendations to alter the

ne. method of service presently found in the WHMC outpatient
0

pharr-racy. The objective of an average patient wait time of 15

minutes or less established by the administrator has been met.

I!
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wir:; OL'tpatient FPhErmacy Pt Wait Study - Avg Scripts per Patient

• 1 1 4 3 3
14 1 1 1 1

S1 1 2 AV2.131I 1 2 1 2 n 100. 001 1 1 2 2 Minimum 1. 00"• I1 I6 MaX i MUM B. 00

1 2 3 STD 1.44

2 2 144

" 1 23 1 4

1 2 2 3 11 3 2 1 64
4 2

2 2

ii;

02 2 2?

0PLO

0"

_ 
. p 

o ., 
' !d
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APPEMDIX H C. CYR 49

,[i~,,.Wilford Hall4f usAF Medical center

Outpatient Questionnaire
Circle Oe n•mber that best descr.bes your opinion about each of the follovrig:

hcellent Good Fair Poor N/A

, I. A rpi:tsnt System 6. Clinic Visited Today

a. Courtesy 4 3 2 . 0 Allcrly C ) Cardiology ( ) Drmatology ( )
b. Timeto reach ar. 4 2..- -4~ 0 mrgency Room Gyr.(

appointment cle.-k /. -1 .. hbaotology ( ) I-Man taaion ( ) Itrnal Medicine
c. Reasonableness of 4 3 ) Neurosurgery( )

appointment time Obstetrics (/) / Oncology ( ) Ophthalmology ( )
S 2. le:-rds C f Physical ) i rapy ( ) Plbstlc Surgery ) Prisiary Care

a. Courte s 4 3 1 0 Surgery L h / Oo ( ) ur.g Uric,-t ( )
b. Record availaýblity 4 3 2 " 0 t. Other (),

C. Ex 'aratiotn of deiAYs & 3 0' EX~.~ Cellent Good Fair Poor N/A

3. Clinic 1 "'-\J Your oe~ra~ll iaprsssict of 4 3 2 1 0
%a. Courtesy A 4'2 i. i * ~ford Hall 17sdical. Center

b. Record availability 4 ,EJ2ItZ / 11 Z. 0'
*d. Explanation of delays 4 \31~ ' plea&* &never the buoyling:

a. •px tlain of care A 0 \ 1 -. , f

f. Hm c~are instructions A j .- llj --0I. Atatus: AD I' 'I~T~r ) P( ) rER(
g. CAring attitude 4 3', ~ 9 Age

4. C'dtr Persotmal 1Ij owt
Service Given yh•"y•L 'I"
a. Labtorstor7 4 3 2 o 15 mlss did yu tra.el to I',C?

WK1ood Oolloctor,) ".Ib.X-Ray 4 3 2 1 0 GAir e 0-5() 6-10 ( )

P"ars".y 4 2 1 0 11-15 )16-20() 21-30()
d. Volnters A 3 2 1 31-40 ()A1-50() +3C0 )
a. Other . 3 2 1 0

5, Fac Lity Na-
. Af3 2 1 0 (A igAtur Is wecm, but not racessary)

b. USh t i 4 3 2 1 0

d. oise 3 2 1 0
a. Parki4l 3 2 1 0

•f. D signs A 3 2 1 0
in the bui.1din

CARE



C. 'y 5

July 1987

VALID OM
"I'E kB-:LVA11TE Tý:NYPRE ERCENTu1 PR71N'T

pcp ;R 1 3 1.4 1.6 1.6
Fl-' R 2 6 2.8 3.1 4.7

0 )3 43 19.8 22.5 27.2
4 139 64.1 72.8 100.0
0 26 12.0 ?MfSSING

TOTAL 217 100.0 100.0

Xz,2; 3.665 STD ERR .045 ~ZDIM ~ 4.000
4.000 STD DEV .618 VARIANCE .382

K12-..os I s 4.684 S E KURT .350 SKEvIi ESS -2.071
S E SKE'A4 .176 RANGE 3.000 ?ýfl; BJ'M 1.000

U- 4.000 SUM 70-0.000

VAIL"D CASES 191 1'fSS~iG CASES 26

05 D

VALID GIN
V.:IAJ1E 1ALkb VALUE FR3EUUDýCY PERCEMI PERMT PERCENT

15 2.3 2.7 2.7
V FA2?ý 2 16 7.4 8.6 11.3

3 66 30.4 35.5 46.8
EO4 99 45.6 53.2 100.0
', 0 31 14.3 ý'flSSflING

TOTAL 217 100.0 100.0

3.392 STlD MRR .056 KLA 4.000
MI 4.000 STh DV .758 VAIRIAllCE .575

K.Ti)SS .96s9 S E KJRT .355 SK~vq'ESS -1.172
h:. KE .178 RMGE. 3.003 4IaL'U 1.000
1Qx:JM4.D00 SJUN, 631 .000

VALID CASES 186 K'SS llN CASES 31

Sý (
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APPENIX 3 (COlZF) C. CYR 52

- u .. ateiet ,arsacv Patient Waiting Ti7 Stu.y - X Noy 8e

073•-08 0631-030 0931-1030 1031-1130 1131-120 1231-13X0 1LI a,# 1431-1550 1531-1I.30
731. 830 90 1030 1130 120 134. 1430 1530
5 6 12 12 10 11 16 20 11

17 1 15 9 6 20 20 11

8 9 12 15 9 13 20 20 12
10 9 13 12 8 19 18 25 13
5 6 9 14 6 12 20 22 11
5 10 17 14 5 5 24 23 11
6 11 12 12 7 11 19 24 10
4 15 12 12 10 8 16 19 10
3 13 14 6 10 11 39 18 6
3 15 14 7 10 5 27 20 16
5 24 9 7 15 4 4 20 9
3 16 13 7 16 6 27 4 4
2 17 13 4 5 7 4 24 14
2 12 5 7 5 7 7 26 7
2 5 5 5 11 9 4 9 10
3 6 10 5 12 5 18 13 10

6 14 12 8 5 18 13 10
6 9 9 7 4 18 12 15
6 9 9 11 2 10 15
6 6 12 9 4 5 29
6 e 12 12 6 6 16

11 4 9 6 5 16
5 8 12 3 7 21
2 11 11 8
6 12 10 9

3 15 II
69 9
3 15
5 9 23
4 12 9
3 14 5

14 4
11 1e
14 15
17
15

• •n 5 9 9 11 9 7 18 14 12
r 16 25 31 38 21 23 18 34 23

S 22 51 31 41 59 30 40 4Q 44
Daily meL 10.56

-. N -.,. C -,A~~~~, ~ - - ~ - . * -



APPEDIX J (CON\) C. CYR• 53

S0•~l'llt Pl'a.:y Pai'ent, waiti; list Stucy - N Nov 87

Av.c a:t
iOv no. to

be called 0 0 4 5 0 8 14 12 is

DI: Ayg
w t 4 or no.

tc bi callid 6.78

Avc Daily
ka ;t 17,3.5

STD 2 5 4 3 3 4 9 7 5
)A 5 24 15 11 9 15 76 49 26

Mqn Ialt 2 2 7 9 5 10 18 16 22
Max Wait 10 24 21 22 16 27 53 38 47

6
35

S.'.

~10

PO *k gA A. ~kAý t,^ .



--- 4

T T w- T-T II

- j r I

I NI



.h' .w . .W~ w .ua .~ f W , 9 f f ~ f .- .. ..-- -. . .-.-....---- .... ....

APM-T/DIX K (WONT) C. CYR 5 5

wi; tlntirnt Fl~va~'ay PatiLr.' Waitn; Tiw Study -A f2~ TI KK (8N) .CY

M•-0630 031'-093 0931-1030 1031-10 11 31-1230 1231-1330 1331-1400 1401-1530 1531-16M0
730 830 930 10 1130 1230 1w 1430 1•5M0
6 0 12 25 25 e 32 23 28

13 10 17 20 16 23 27 31 26
6 N 21 25 21 17 10 26 23
4 5 14 26 le 21 15 26 32
5 6 6 30 20 24 18 22 25
5 4 9 17 15 21 7 S 21
3 S 10 26 17 24 23 29 e
6 6 16 23 14 10 11 30 17
6 5 16 21 14 13 19 24 24
8 4 13 31 14 10 7 18 20
3 7 15 22 13 11 11 23 14
5 6 13 23 16 17 19 23 14

10 4 15 9 16 32 31 13 21
16 4 14 e 14 X0 17 16 12

11 3 12 i 16 16 13 19 10
7 4I 15 18 19 2e 17 26 12

13 6 15 13 7 16 28 26 12
10 15 15 7 7 23 16 26 11

6 17 13 13 24 17 23 27
6 14 9 12 1 i 26 12
8 15 8 13 10 20 168I
5011115 20

14 13 13 31 14 19
15 16 22 22 16 23
14 15 13 18 17
16 15 8 19 21
16 12 6 12
I 15 9 20
16 11 4 19
18 12 10 32
14 13 5
18 13 5
12 13 9
13 17 8
7 4 15

12 27 1e
* 20 16

12 23 21
14 1e 20
9 4

12

8 M 10 14 16 16 19 17 22 19
?- 18 41 40 39 26 19 24 30 21
h 24 56 62 52 32 29 42 54 53

Dmly mew 15,56

I



APPDDX E OYJ)C. cYI 5 6

"Z • Gtpativt Prruacy Pat•tnt Nacting hn Stumy - 2 oDre7

Av ka,: t
4or no. to

be cal e 2 2 4 8 2 2 3 4 20

Di Avg
lit or no.

to b callec 5.22

Av; Da I y
OL ý t 20.81

CCTD 4 5 4 7 5 6 7 5 7
YAP, 13 21 19 55 25 34 47 30 46

Mi5 5 B 12 9 12 I0 12 28
S May hait 18 20 31 P33 34 35 36 52

Tot STD 7

Tot YAF 48

PC..J

I.
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APP•NDIX L (CON)' C. C"R 58

0 Ft~tuet Ptrma Pal:r at in Tim. St"e'y 4 De: 87,

C.I" &01-073y, 0531-1030 .1031-1130 1131-1230 1231-1330 I33-140X 1401-1530 1531-16.30

73k V, 93i 1030 1130 123K 1330 1430 153Y
le 6 e 26 9 21 17 22 11

1I 6 11 16 19 14 9 23 16
5 E 7 11 25 14 14 5 19
6 8 8 15 13 14 15 16 4

15 21 11 18 13 14 14 4 5
5 5 7 33 13 9 15 19 10
4 7 4 21 30 13 15 16 18
7 q 7 17 32 9 15 16 23
3 15 3 27 14 12 17 5 31
5 10 5 1l 21 9 17 8 14

12 9 5 17 1! 14 2

16 7 6 3 15 5 17 14 18
10 4 10 19 17 3 1I 17 17

i6 1! 10 15 17, 4 17 20 7
7 4 10 15 Ii 9 14 Is 8

10 10 24 9 16 to 21
7 6 13 16 9 10 6 6
4 10 22 15 15 7 9 10
5 1 15 I0 11 19 5 5

19 1 18 10 10 9 6
16 7 15 13 8
10 8 16 9 8
9 10 10 19
a 7 20 21

12 7 18 15
13 8 19 16
9 18 13 19

14 19 10
15 11 7
12 6 10
7 6 17

7 8
11 6
12 10
12
11

15

Pk 9 10 9 16 17 10 15 12 14
* 15 31 se 34 19 20 27 22 20
h x 26 44 41 44 48 25 47 34 32

c fl Moil, 12.3i

4.

-0•



APPENIIX L (CON7) C. Cý'IR 5 9

p~r'~t~a Prt a'aa: FPatent, Wactin- Tha. 51tua 4 Do: 87

sal 22462Z34 20

wat .or no.

tc bt caiiec 5.22

Av NA:Y
17.60

s5 4 3 7 6 4 3 6 7
!.4,21 is 12 44 40 1s 12 35 50

Min lt5 6 7 11 It 5 10 S 24
may kia t 20 23 23 41 m4 23 24 27 51

ATot STD~ 6
To c v 21
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APPE:0IX M (CO'rr) C. CYR 61

UC Outpatient Pharsacy Patient Wa:ting Time Stud, - 7 arch 198

073C0-030 O031-09Yj 0i31-10Y:- 1031-1130 1131-1230 1231-1330 1331-1400 1401-1530 1531-1
73U 83' 93 1030 1130 1230 1330 1430 1530
4 12 16 26 27 a 17 14 15
3 15 9 1i 19 5 9 25 15
719 8 13 II 23 4 14 33 15
6 IV 27 6 21 5 9 16 17

12 9 15 11 11 4 12 15 17
is 9 9 17 37 7 3 15 19

9 2 12 22 a 3 7 21
Aý10 14 12 13 4 3 5 6

7 12 6 11 6 16 6 21

B 16 5 16 a 19 5 to
7 10 13 11 6 20 6 14
6 11 6 13 16 10 15
9 13 10 9 17 9 23

11 17 5 12 17 11 16
9 6 10 5 16 6 17
8 4 12 14 9 26

12 e 11 5 9 45
10 9 12 7 92
12 4 7 5 8 18
9 11 16 6 4 27
6 15 22 4 7
6 10 11 5 15
5 12

19 12
12 15

17

13 OI0I 12 13 6 13 11 20
n•6 25 27 2222 It 15 22 20
N 1 40 3e 48 25 10 29 3? 3

Daily Mea 11,71

0

Jw A,



1ýPED *(Wo:'71 C. CYR 62 --

* H" OulDatie:, Fwaitv Patie#t hai•tng Tise Stud) - 7 Pa-ch IQ-

Aý: Nuit
for no, to

S.' ba cul I t 0 1 4 11 9 1 0 5 6

Di. ly Avg
"Nai t for no.
to w a Ile 4,00

Av" Daily

mait 15.71

N.. STD 5 3 5 5 6 2 6 7 9
YAP 27 9 29 2 69. 2 3, 45 59

Mi Wait 3 6 8 16 12 5 3 9 12
Ka Wa t le 20 32 37 45 9 20 38 51

7
i•46

S,

0°""

0' •

S''.

0I

............... n maon m n a m sa n ,d o ja ~ n
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Pijn-%DIX N (CONT) C. CYR 64

1HP 3 atlZ.~ Pritaa:y Patient Waiting Tim Study - 9 M• BE

o73,)-06X 0E31-0930 0931-1030 1031-1130 1131-1230 1231-1I30 1131-1400 1401-153 1531-1630
7R 8ON 930 1030 1130 1230 1330 1430 1530
9 12 7 11 29 11 16 6 11
4 7 16 22 32 6 21 10 11
3 13 15 15 36 9 16 8 11
4 5 20 13 32 3 11 8 12
9 14 20 14 24 9 9 7 4
8 10 15 14 9 9 9 7 15
3 10 12 13 9 14 8 8 11
8 11 16 9 8 22 7 3 9
5 12 14 23 6 16 5 4 18
3 13 15 24 1 5 9 6

12 8 26 2 5 10 5
15 16 26 4 6 6
12 20 17 6 8

S23 17 28 6 20
,10 19 23 6 23

15 22 23 4 13
15 a 28 4 8
16 19 11 85
15 20 13 6
16 21 13 8

>.26 26 5

16 7
16 6
17 22

19
27
12
17
22

I,

Mev6 13 17 18 16 11 8 9 10
r 10 20 24 29 12 9 18 21 11
h 10 32 50 41 36 31 41 46 38

........... ...

b-"-, -".-- - . . . .- , ,- *..--. ..-. . . .- ,". , -%"% • -, % " -%- --... ".-....%%---.-. - . . ,.% .- "•



APPENDIX N~ (CON'T) C. MY -65 .-

0 *?CWI Outpatient Phrsa.:y Patirt Wlting Tist Stucy - 9 nr9

AY; Wait
4V no. to

bea~~ 4122 14 3 2

Di~ly Avg

to bi called 3.78

"P * 320 43 167 28 21 2316

7
52

S4
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APP=~'IX 0 (CON'T) C. CYR~ 67

K 'P.•atei," t K.aia:v Pitia t kiting Tim Study - 17 Mar 86

07X-0630 0831-0930 0"31-1030 1031-11 0 1131-1230 1231-1330 11-1400 1401-15,W 1531-1630
730 e x 930 1ION 1130 1230 1330 1430 15,X
8 9 42 13 14 11 9 19 9
5 6 14 1 ! I1e 9 1 e 12 10

7 12 30 5 11 23 9 6 13
4 3 21 20 10 19 11 10 9
6 4 17 7 6 23 9 6 12
7 6 12 19 3 7 13 10 6
4 9 12 11 17 7 7 12 4
8 7 2( 12 15 13 12 10 4
3 6 17 16 14 15 7 5 3

12 5 25 17 12 15 18 5 4
10 23 17 16 17 10 8 5
6 14 9 6 8 11 10
8 22 10 14 9 6 12
4 19 11 8 10 4 14
7 14 11 9 6 6 12
3 15 4 21 5 16
6 20 7 11 11
3 16 5
4 10 9

7 12
29 13
17 1S
le 20

26 14
14 13
21 11
6 7

21 a
12
10

5an 6 6 18 12 12 13 10 11 7
r u 10 19 30 28 17 15 16 17 11

19 3 43 39 36 27 25 35 20
hily Mean 10.58
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APPE:OIX 0 (C-ON\T) C. -YR 68

SM.." .tpjtfrt P-,armay Patirt Wa:tin; Time Stud - 17 N" 88

X

Av; W, t
or '.C to 4• c 4l

bcald 0 1 4C0 1 1 4

Dai Avg
ci t •or no.

to be ca!!Pm 1.33

Av: Di~ly
a:t 11.91

STD 2 2 7 5 5 5 4 4 3
Y* 6 6 54 20 21 29 16 13 11

Mir, wit 3 4 10 4 3 8 5 9 4

Ma, Wct 12 13 46 20 21 24 19 23 14

6
38

i]

I.J



C c. CYR 69

I be4orf 1:w-.1at on s atellhtes:

hItewnal WaOt (if) slnute)

5 12 7 16 16 9 10 7 17 e 13 e 12 19 11 17
7 11 7 5 39 5 16 12 4 15 10 29 12 16 6 e
e 12 7 5 27 4 11 6 27 18 11 30 11 10 6 6
10 13 4 11 4 1e 7 12 20 18 17 24 27 9 7 10
5 9 7 12 27 15 13 14 23 21 32 18 12 6 11 9
5 17 5 S 4 11 10 9 16 20 20 23 16 12 12 19
6 12 5 7 7 11 10 12 4 25 16 23 18 13 12 25
4 12 12 11 4 12 10 12 25 16 28 13 11 9 11 13
3 14 9 9 18 13 10 17 2(' 21 16 16 5 14 15 13
3 14 9 12 16 I1 5 21 25 18 23 19 6 15 7 13
5 9 12 11 18 11 6 14 26 20 24 26 15 12 26 30
3 13 12 6 20 10 4 6 30 15 32 26 5 7 18 32
2 13 9 13 20 10 0 9 17 17 27 26 4 6 11 14
2 5 12 19 20 6 6 10 26 14 10 23 7 11 15 21S2 5 11 12 25 16 5 16 23 14 1! 26 3 7 16 17
3o1W 10 5 22 9 4 16 21 14 18 20 5 6 33 15
7 14 15 11 23 4 7 13 31 13 7 20 12 11 21 17
"9 9 9 6 24 14 6 15 22 16 23 19 16 7 17 17
9 9 15 11 19 7 4 13 23 16 11 23 10 4 27 11
6 6 9 5 18 10 4 15 9 14 19 17 6 7 18 9
10 8 12 4 20 10 3 14 8 16 7 21 7 3 30 16
11 4 14 6 W 10 11 12 18 19 11 12 6 5 3 15
15 8 14 7 4 15 6 15 18 7 19 20 8 6 19 10
"13 11 11 7 24 15 15 15 13 7 31 19 8 5 15 21
15 12 14 9 26 29 8 15 7 13 17 32 e 10 15 14
24 3 17 5 9 16 8 17 13 12 13 28 21 10 24 14
16 6 15 5 13 16 8 14 9 13 17 26 5 10 13 14
v> 17 3 e 4 13 21 5 15 8 13 28 23 7 10 22 14
12 5 11 2 12 6 14 10 11 31 16 32 9 6 15 9
5 4 10 4 10 13 15 13 13 22 17 25 15 10 18 13
6F% 6 3 9 6 5 6 14 16 22 18 11 21 10 6 15 9
6 12 9 6 6 4 16 15 13 19 10 C 9 13 16 12
6 15 8 3 5 5 18 15 6 18 15 17 7 7 10 9

_ e 15 6 16 7 5 18 12 6 23 14 24 4 e 20 9
6 12 5 20 8 3 16 15 9 17 18 20 11 10 18 5
6 14 7 20 9 6 18 11 4 21 23 14 4 7 19 3
11 14 10 18 11 6 14 12 10 24 31 14 10 7 13 4
5 12 10 2o 9 8 18 13 5 21 26 21 7 8 10 9
2 12 10 24 9 3 12 13 5 24 26 12 4 18 7 5
6 6 15 19 23 5 13 13 9 10 22 10 5 19 10 9

-n 712
Ni* 12.9

STD5. 6.66

External Wait (in sinutn)

o 10 2 6 0 3 0 9 0 2 2 1 0 0 2 1
0 4 2 0 e 0 0 0 0 4 5 0 S 10 17 14

=! 3 3 2 3 5 4 9 6 6 3 0 0 2 3 4

""n 57 STD, 3.23
"N..an a 4,75 Avg Total Wuit 17.7

We ore



K* PPzDIX C. CYR 70

* Aiter ia;O 18tioi o04 sa"llit":

1'terna' walt (ir. a'jtei)

4 11 11 17 18 e Z2 8 12 21 12 10
3 13 37 16 27 16 29 8 3 6 16 e
7 17 22 14 9 20 32 7 4 21 6 10
6 6 13 25 4 17 U6 7 6 12 14 12

12 4 11 33 3 19 32 B 9 10 8 10
18 8 16 16 4 22 24 3 7 13 9 5
12 9 11 15 9 8 9 4 6 II 21 5
15 4 13 15 6 19 9 9 5 5 i e
8 11 9 7 3 20 6 10 10 20 11 10

10 15 12 5 8 21 6 6 6 7 9 12
9 10 5 6 5 26 1 6 8 19 23 14
9 12 14 5 3 16 2 20 4 11 19 12
9 12 5 8 12 16 4 23 7 12 25 16

10 15 7 10 7 17 11 13 3 16 7 11
7 13 5 9 13 11 6 8 6 17 7 9
e 17 6 11 5 22 9 5 3 17 13 10
7 26 4 6 14 15 3 6 4 9 15 13
6 18 5 9 10 13 9 6 42 10 15 9
9 11 8 9 10 14 9 5 14 11 17 12

11 6 5 9 11 14 14 II 30 11 8 8
9 11 4 8 12 13 22 11 21 4 9 4
e 17 5 4 13 9 16 11 17 7 10 4

12 12 4 7 12 23 16 12 12 5 8 3
10 12 7 15 15 24 21 4 12 8 9 4
12 6 S 15 12 26 16 15 20 12 18 5
9 5 4 15 23 26 11 11 17 13 9 10
6 13 6 15 10 17 9 9 25 18 11 21
S 6 8 17 15 28 9 19 23 20 9 17

5 10 6 17 15 23 8 6 14 14 13 28
19 5 17 19 16 23 7 5 22 13 7 15
12 10 9 21 15 2E 5 9 19 11 12 17
16 12 14 6 16 11 5 5 14 7 7 10
9 11 9 21 7 13 5 7 15 B 18 6

13 12 12 16 16 13 6 4 20 14 10 14
27 7 3 14 15 26 6 7 16 18 11 14
15 16 3 15 20 7 6 6 10 11 6 6
9 22 3 23 20 6 6 4 7 10 4

0 28 11 16 lo 15 22 4 8 29 6 6
14 27 19 a7 12 19 4 3 :7 3 5
12 19 20 26 18 27 6 12 IS 17 19
16 23 16 45 14 12 6 9 26 15 12

na 487
*Meen- 12.1
STD ' 6.73

Extenal Wait (in minutes)

0 0 7 3 4 6 2 15 9 2 2 0 0 3 5 4
* 5 0 0 0 3 10 4 2 0 0 0 0 0 0 2 2

0 0 4 2 0

n 43 STD * 3.16 Avg Total Wait 13.8
fMean .



Appendix R C. Cyr 71

The Difference Eetween Two Population Means,
External Wait Time

1. Data - The data consists of patient wait times in tne main

pharmacy from the time they arrive and take a number to the time

that thei,- number is called. Sample size was 57 before and 43-

•. efter.

2. AsSLMptlons - The dita constitute two independent random

p• samples, each drawn from a normally distributed population. The

population variances are unknown but assumed to be equal.

3. Hypothesis - Ho:ul - u 0 = 0, HA:u. - uz Y 0

4. 7est Statistic -
t ____-__ _- (u,-u=__

=.n . nz

5. Distribution of Test Statistic. Wnen the null hypothesis is

true, the test statistic 0ollowS Stuoent's t distribution with

n 1 + nz - 2 degrees of freedom.

6. Decision Rule - Let a - .05. The critical values of t are

1.66C2. Reject Ho Unless -1.6602 < t < 1.6602.

7. Computed Test Statistic - For External Wait:

57+43-2

= 10. 24

5•. t (4.75- 1.) -1 0

"10.24 + 10.24Z~i5 57 43

t 7. 0238

I.'°.
'. .. ,
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B. Stetistical Decision - ReJect thnP Ho since 7.023B8 is greater

than 1.660'2.

9. Conclusion - Conclude that, on the basis of these data, there

is an indication that the meons are net equal.

I..

a-o. -'.

S,

So"

S: -

S-'}

S
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The Difference Between Two Population Means,
Internal Wait Time

1. Data - The data consists of patient wait times in the main

pharracy from the time they turn in their prescription upon

havinr their nLmber called to the time their name is called to

pic. Lp their uruos. Sarrple size was 712 before and 487 after.

2 Assiumptions - The data Constitute two independent random

s&emples, each drawn from a normally distributed population. The

pOpL, ation variances are unknown but assumed to be equal.

3. HypotheslS - Ho:Li - u= 0, HAILul - ULz V 0

4. Test Statistic -
t = (x,-x=) - (ui-u 7 )

nj I'I7

5. DistribLUtlon of Test Statistic. When the null hypothesis is

true, the test statistic follows Student's t distribution with

n1 + nz - 2 degrees of freedom.

6. Decision Rule - Let a .05. The critical values of t are

+1.645. Reject Ho unless -1.145 ( . < 1.645.

7. Comp-,ted Test Statistic -For Internal Wait:

S=z = (712-1)6.66z+(4B7-1)6-.7ý-
712+467-2

= 44.74

t I (1i.9 - 12.) - 0

44.7 4 + 44.74

t 5,3333

0_

0 /•



Appendix S (cont.) C. Cyr 74

8. Statistical Decision - Reject the Ho since 5.333Z is greater

than 1.645.

9. Conclusion - Coclude that, on the basis of these data, there

is an indication that the means are not equal.

[ .
ii

Iot.

r.

- ~ *-F
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